Secreted collagen induced by ascorbic acid in L5 cloned muscle cultures does not affect acetylcholine receptor expression.
Previous studies have shown that ascorbic acid increases both the total surface acetylcholine receptor (AChR) expression and the mRNA for the alpha-subunit of this receptor in myotubes of cloned L5 muscle cultures. Since ascorbic acid increases collagen synthesis in fibroblasts, we studied the effect of ascorbic acid on collagen secretion in L5 muscle cells and investigated the possibility that the effects of ascorbic acid on collagen and AChR are related. We report that L5 muscle cells secrete collagen types I, III, and V, with collagen type I being the most abundant species, and that accumulation of secreted collagens increased in the medium approximately two- to ninefold within 3 h of ascorbic acid treatment. The increase in surface AChRs, on the other hand, developed more slowly, and was detected only about 20-24 h after ascorbic acid treatment. A short (5 h) treatment with ascorbic acid is, however, sufficient to trigger an increase in AChRs 24 h later. Since ascorbic acid caused a rapid increase in collagen secretion, whereas the effect on total surface AChRs occurs more slowly, we tested the possibility that an increase in secreted collagen might be necessary for the increase in AChRs. However, when the L5 cultures were treated with bacterial collagenase, the ascorbic acid-induced increase in secreted collagen was abolished but its inductive effect on AChRs was unchanged. The increase in secreted collagen is therefore not necessary for the increase in AChRs to occur.